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During the years since 1929 it has been the privilege 
of the writer to serve as a teacher in the science department 
of the high school at Stockton, California. During those 
years he has been associated with students of all tour years 
of the high school, with a slight majority of the time spent 
with students of the first two years of high school. In• 
evitably, certain observations occurred. With those observa-
tions, certain convictions, beliefs, and desires to assist, 
developed concerning the students who pass through our 
schools. 
·It is only natural, therefore, that one in such a posi-
tion should be imbued with the desire to "do something about 
ittt. It is with the outgrowth of that desire that the 
following pages deal. Therefore, it is deemed of value to 
enumerate a few of the observations which led to the formu-
lation of the outline with which the pages that follow are 
to be concerned. 
1. Many students have need for a broad, more compre-
hensive, and generally non-mathematical background in science, 
as considered in a purely personal and cultural aspect. 
2. Many of the students when in the ninth grade have the 
intelligence, but not the maturity, to grasp some of the ideas 
-__ 
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and facts presented in the ninth grade general science. 
3. Many highly intelligent students, capable of 
genuine culture, do not reach college. However, they are in 
.. serious need 6f a general scientific background for later 
thought, reading, interest, and general use in evertday life. 
4. Many students who do go to college will not 
major in the scientific field and, therefore, do not need 
merely one special science in high school, but one in whose 
s'tudy there is the possibility of broader application. 
5. Many students in the upper classes in high 
school need a chance to do exploratory work in the field of 
science in an attempt to orient themselves in choosing a 
vocation. 
6. Many students who will go to college are forced 
to take a particular science when both their needs and interes'b1 
suggest a more general contact with science. 
It seems quite evident that the students mentioned above 
are to be found in all classes in the high school. However, 
the majority are in what may be called the middle fifty per-
cent, that is, the two quartiles between the extremely bright 
on the one hand and those in the quartile of lowest ability. 
It is toward the better student of this middle group that 
attention is directed chiefly. 
Further, it is this group which has been neglected grossly 
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was in the process of development, the schools were chiefly 
concerned with training men for the law, medicine, or for 
the ministry. This gave attention to a very select group and 
placed emphasis on the classics and specialized scientific 
fields. 
As the public school expanded to every crossroad in the 
country and an increasing percentage of the population at-
·tended school, this dominance of the classics and particular 
sciences in the colleges and universities maintained a con-
trolling influence which is very much in evidence even today, 
although the rigidity of that control has lessened considerably. 
To return to the.type of student served by the schools, 
not until the early nineteen twenties did the poorer student 
come in for his share in attention and concern. The 
educational trend of that decade might be compared to a pen-
dulum, which, having been started at th$ peak of its swing, 
rushes past the central point to become almost suspended 
for a time on the opposite side, and then to oscillate 
between these two extremes--attention to the very able student 
on the one hand and concern for the "slow" student and the 
"problem" child on the other hand. Therefore, is not action 
long overdue in caring for the needs, desires, and abilities 
of the great middle group, which, in the last analysis, go to 
make up the backbone our national life, thought, and culture? 




It is with the intention of serving this group and giving 
it some of the attention Which it has been denied for so long, 
that this outline was developed. 
During the past decade a score or more of schools in 
California have introduced advanced courses in science of a 
general nature, and the movement is growing constantly. 
However, a major impediment, and a question of primary con-
sideration from the students' point of view, has been the 
attitude of the universities. "Is such a course good for 
college entrance?" the students wanted to know. During the 
· summer of 1937 this matter was under consideration and investi-
gation by the University of California. In the spring of 1938 
courses of this nature were voted acceptable for college en-
trance, except in cases where the student wished to major in 
the sciences or in engineering at the university. 
With this major obstacle removed, 'physical science was 
offered to registrants at Stockton High School in the fall of 
1938. However, registration was not large enough to justify 
opening a class. This was due to two factors: first, it was 
called Senior Science, and students got the impression that 
it was intended for seniors only. This partly accounts for 
the change in name to Physic.!! Science. which is now used; 
second, a prerequisite in mathematics was imposed which was 
too high, and students who could meet the requirement in 
respect to credits were frightened away by the fear that too 
much mathematics would be encountered. Therefore, this 
- - ·~.._.._, 
requirement was removed, and in the fall of 1939 the first 
class was opened with approximately twenty students 
registered. 
v 
Unfortunately for the better students, and for the 
teacher, the impression seemed to be abroad that the class 
was a good place for "problem" students, misfits, and semi-
incorrigiblesl This applied to approximately half of the 
class. However, all but three of the students, and the 
teacher, managed to survive, and in the fall of 1940 the 
registration was forty-three, and the general level of 
student ability was noticeably improved. At the present 
writing (February, 1941) second semester registrations have 
more than off-set completions and drop-outs, and two full 
classes are in operation. So much for a short case history. 
vi 
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DEVELOPMENT OF THE OUTLINE 
Even before the formulation of an actual outline, several 
problems present themselves immediately. Let us state them 
in the form of questions, as follows: 
1. What is to be the philosophy behind and permeatirg 
a course in physical science?. 
2. Upon what ba_sis is the subject matter to be 
chosen? 
3. Granting fundamental practicality, is the sub• 
ject matter to be arranged by purely logical sequence from a 
scientific and psychological point of view? 
4. Is the subject matter to be heterogenious and 
enclyclopedic with the idea of getting as much everyday 
infor.mation into it as possible? 
5. What is to be the scope and sequence of the 
mat.erial to be used? 







The philosophy involved ~n a course in physical science 
is a little different from that in the more specific sciences. 
It is broader in its purposes, and it is broader in relation 
to actual subject matter. In the individual sciences more 
attention is given to the accumulation of specific skills 
and items of information to be used later for more fPecialized 
purposes. A course in physical science is more general, wider 
in its application, and less specific and specialized in its 
content. The type of student is different and his needs and 
desires are more general. Certainly,. his applicat.ion of what 
is learned will be more general arrl varied. Therefore, the 
premise about to be set forth applies particularly to a 
general course, although it also applies to all courses in 
science in varying degrees and to physical soience in 
particular. The fundamental consideration throughout the 
course is to be one of PRINCIPLES. 
This applies to several features involved. It 
applies to the needs of the students. What principles do 
they need to know! What principles are they capable 
of grasping? What principles are they likely to use, 
enjoy, and value? What principles are they capable of 
grasping and translating into fUnctional values? The 
answers to these questions inevitably lead to a considera-
tion~r subject matter, and definitely limits the 
- ---
;-:---~----






2. Basis of Subject Matter Choice 
The title of the course indicates the major basis of the 
choice of subject matter. The fundamental basis of choice lies 
in the fact that the subject matter shall deal fundamentally 
with the "physical" world and the scientific principles which 
govern it. Now, of course, this does not mean that such 
subjects as biology are to be ruled out. Biology is cer-
tainly a very physical science. However, in the ordinary 
sense, biology is considered,as a branch of science in itself 
and "Physical Scienceu as another major branch. Therefore, 
inasmuch as biology is considered, it will be treated in the 
ways in which it is related dir6ctly to the so-called physical 
sciences, such as chemical aspects and the like. 
There seems to be, also, a certain category of rather 
well recognized subject matter divisions. which is ordinarily 
considered in any high school science course. Many of these 
divisions are far too elaborate, and environmental and verge 
onveritible enclycopedic proportions. The :brend seems to be 
away from this practice, according to the most recent reports' 
of publishers. However, certain major divisions must be 
retained, as the outline will indicate. 
Another major basis of choice of subject matter lies in 
the answer to the question: What principles and facts have 
the greatest effect, and are of the widest significance to 
the individual and to all mankind? How widespread is the use 
-----~---
5 
and value of a given principle or fact? A person is certainly 
overcome with a feeling of inadequacy and humbleness in the 
face of such a question. However, "something must be done 
about it", and our only course is to proceed with much care 
and caution and to make a beginning in the light of all the 
experience and counsel at one's command. One must maintain 
always a willingness to alter, revise, improve,. or cast out 
any material which subsequent exper:i.ence may indicate as net 
desirable. 
Another basis for consideration must be the degree of 
development of the student. As a student approaches the 
end of high school, he is attaining a degree of maturity in 
body and mind which makes his mental and cultural capacities 
become factors which may be classed as constant variablesl 
The students is "wondering" about things which never entered 
his head two years before. His curiosity is broader, and 
his comprehension and ability to penetrate complex concepts 
is growing by leaps and bounds. Pure facts and curious little 
quirks of nature no longer satisfy. A social creature is 
emerging; a new awareness of the fellow man is being felt 
with increasing impact. These factors must be considered if 
the student's intellectual, spiritual, and socials needs and 
desires are to be met. Therefore, these matte~s also con-





Parenthetically, let it be observed at this point that 
practically all of the development of this outline involves 
matters which are shot throughwith philosophical considera-
tions. It is almost impossible to filter out the philo-
sophical from the practical, nor is such a filtration deemed 
necessary or desirable. 
-~---
! .... :·.··· •. ;. 
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3. Arrangement of Subject Matter 
At this point in the development of the outline a 
major decision had to be made. One. question continually 
presented itself: What shall be the 11 Central Theme" of the 
course which will be logical, consistent, and scientifically; 
and psychologically sound? That is a large order. wnether 
or not the so-called central theme chosen is the most 
desirable is open to question, criticism, and revision. It 
would be a rank violation of the scientific attitude to take 
any other position. 
The answer to this most important question finally be• 
came crystal clear, as far as the writer is able to discernJ 
namely, that the subject around which the whole outline 
should be built would be MATTER. 
There are many reasons for making such a choice. The 
following are some, at least, of the major ones. 
The subject :of matter lends itself to logical treatment 
and to consistent organization from a psychological point of 
view. It may be treated and studied from several scientific 
angles. It may be approached from either the infinitely small 
or the infinitely large. It involves many laws and principles 
of scientific importance both.in the field of pure science and 
indaily life. It is a trdown to earthtt approach to the whole 
subject of science. 
;-:-----~~- --·-----
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All of these factors have importance from a psychological 
point of view. The average high school student has a great 
flair for reality, a 11what good is it'' attitude. He likes 
to get his bands as well as his mind on things. 
Further, the high school student is very critical of 
things which seem illogical and inconsistent. Yet, the very 
orderliness of nature does not detract from the exercise of 
a tremendous amount of imagination and an approach to the 
infinite. All of these urges and capacities have to be 
satisfied to some degree. That is part of the task in the 
construction of a science course. Shall information be given? 
Certainlyl But, with information one must give a chance for 
the exercise of imagination, idealism, a sense of the infinite, 
and the significance of THINGSl With all that, the studen~ 
intellectual feet must be kept on the ground, within the 
bounds of scientific fact, and consistent with pure logic. 
- ----·--·-·--------
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4. Shall the OUtline be Encyclopedic? 
Many very worthy texts in the general science field are 
veritable gold mines o.f everyday scienti.fic information. They 
have their value and are very useful as re.ference books. 
They are also of value for the ordinary person to have in his 
personal no particular strain on any 
function of the human brain except that of memory, regardless 
of comprehension or of appreciation. 
Therefore, any attempt to accumulate a mass of more or 
less non-related and heterogeneous information was ruled out 
very early in the evolution of this outline. Now, this does 
not mean that the outline is not to have its practical 
aspects. A rocking-chair variety of scientific philosophy is 
certainly no great inspiration or value to a modern high 
school student. However, the course is .intended to provide 
the basis for thoughtfulness as well as information; for in• 
sight as well as memory; and, for broad comprehension and 
appreciation as well as sheer facts. The last sentence might 
very well be taken as a major aim or purpose of this outline. 
--~~-------~---
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5. Scope and Sequence 
The scope of the subject matter is something which is 
difficult to control. One notices, over a period of years, 
that texts which come out at first w1 th some three or four 
hundred pages of material become expanded by revision to 
seven and eight hUndred pages. It is difficult not to let 
the extensiveness of material get out of bounds. Never-
theless, it is necessary to include a rather wide range of 
what may be considered mintmwM essentials for a broad and 
semi-comprehensive outline of the basic elements of a science 
course which is to be general in nature. Here it is convenient 
if not genuinely necessary to hold quite firmly to the original 
intention to deal fund~entally with principles. 
Now principles~must, of necessity, be couched in a fir.m 
foundation of fact; they may be applied over and through a 
wide range of fact. 
Let a practical example be considered as typical of a 
policy, the following of which is attempted through the 
outline. 
Consider the fundamental concept of the property of 
matter li:no.wn as "inertia11 • This may be stated as a bald fact 
and in a way totally lacking in imagination or practical 
application. The fundamental statement of the concept itself 
is necessary. However, there are so many applications of this 
--------
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property which touch the lives o~ the student that herein 
lies a determining factor in the decision of what the scope 
of the subject matter is to be. 
For instance, inertia applies to the immobility of 
ordinary inert objects. It also applies to the difficulty 
a boy has in getting his bicycle started and explains why he 
has to "lean on the corners" and accounts for the difficulty 
he has in stopping suddenly. To be facetious, the difficulty 
in getting out of bed in the morning can be charged to inertia, 
even including the mental aspect of that situationl This is 
a cardinal example of what is meant by teaching "principles", 
and it also is very definitely involved in the determination 
of, what is to be scope and sequence of the study. 
The actual scope and sequence will, therefore, be left 
to the actual unfolding of the outline itself, and to the 
comments and $:X:planations which will accompany each unit 





6. Classroom Treatment 
This is a matter which must of necessity maintain real 
flexibility. However, lack of purpose and plan is not to 
be inferred thereby. 
In the first place, no particular text should be used. 
Tbe subject matter is very broad and until the present time 
(1941} no single text has been published which is entirely 
adequate. In fact, it is dcubtful if a single text should over 
be used. More than a dozen texts in various fields have been 
used in this course and the plan seems to be eminently satis-
tactor.y. The students seem to enjoy the freedom and variety 
involved in the search through several books for material 
on a given subject. They bring in additional references 
constantly. Some of the references differ in minor ways, and 
this difference leads to valuable discussion and healthy 
argument. It is but a step from this attitude to bring out 
the importance of securing information on all sides of a 
particular case, and so, an open-minded attitude, a truly 
scientific attitude, is fostered and nurtured in the resulting 
discussions. 
Secondly, the students are given a voice in the daily 
activity. Frequently, they are asked. at the beginning of a 
period: Do you want to read today, or do you feel the need 
of discussion? They are delightfully frank in their replies. 
There is no 1micat1on that they are "stalling" nor postponing 
,:{ 
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honest work. There is danger in this matter, but it is 
fairly evident to the experienced teacher, and strange as it 
may seem, the students appreciate the teacher's astuteness if 
they are not allowed to "get away with it". The attitude 
and spirit of the classes so far have been most healtny. 
Next is the consideration of the place of mathematics 
in a course of this kind. The majority of the students are 
definitely non-mathematical, and this situation may be found 
in any school. This general situation is, for the present, 
not immediately alterable. Nevertheless there is no reason 
to believe that there is no chance for a change. In many 
schools there is a definite movement for greater co-operation 
between the various school departments. With this in mind, 
~d with the combined efforts of the mathematics and science 
departments, it should be possible to remove this aversion to 
the application of numbers and simple calculations to some 
of the simpler scientific laws. Apparently there is some 
powerful psychological barrier which develops in the mind of 
the average student against the simple use of numbers with 
respect to common realities. This situation can be cured, and 
it is being cured, though slowly, by the development of so-
~ .. · called practical mathematics in the schools of today. Much 
of the fear of mathematics lies basically in the minds of the 
parents, and this aversion is unconsciously transmitted to 
the minds of the Children, and consequently progress in this 
14 
realm is continuously frustrated. This illusion must be 
dispelled and the departments of science and mathematics every-
where can render an invaluable service in aiding the reali-
zation of this most desirable pbjective. 
It is perfectly obvious that mathematics must be made 
objective and real. That is where a science course of this 
nature may render invaluable assistance. The words "algebra" 
or "mathematics" may be scrupulously avoided until the "pill" 
is already down, and the relationship involved has been 
translated into the orderly arrangement which can be ex-
pressed only by the use of numbers. This is a process which 
wtll take time, and it must be done deliberately by science 
and mathematics teachers alike, and with full knowledge of 
what they are doing. But, it can be done. 
Another idea, although often overdone recently is the 
b~lief that students in science should really enjoy their 
work; in other words, are they having any fun as they go 
about delving into some of the basic facts of science? This 
is possible, and it is not necessary that the students be 
merely entertained. Do we not underestimate the ability of 
the normal high school junior or senior to obtain genuine 
intellectual pleasure from the process of finding out things 
for himself and in really making them his own? Watch for the 
light on the .face of a student who has just searched thlt'ough 
several books, sought the advice of the teacher, and again 
----
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returned to the books, and finally come forth with an 
inspiring awareness of one of the major truths of science 
Which he has grasped for the first timel These truths would 
not be so great if they did not inspire. Can we not put a 
little confidence in the very wonders of science themselves 
to provide the inspiration? 
The fact that the matter of laboratory activity has been 
left to the last does not indicate that it is other than of 
major importance. This part of the outline is definitely 
incomplete at the present, and specific experiments are not 
included. This is an aspect of the course which cannot be 
crystalized in th~ early stages of its development. In fact, 
there is some question as to whether it should be crystalized 
into a cut and dried procedure at any ti.me. Any teacher who 
is given the liberty and inalienable right to exercize pro-
fessibnal judgment from year to year must be able to vary 
procedures as the class and the class situation changes. No 
two classes are exactly alike, and the treatment of the 
material is seldom the same two years in succession. The 
inspiration, personality, and originality of the individual 
teacher must not be subjugated. Such freedom is necessary; 
otherwise teaching may as well be completely mechanized, the 
. lesson for each day blared forth .from a phonograph record, 
and the result left to automatic mental reflexesl In other 
words, the laboratory procedures are in a state of development. 
16 
However, certain basic activities will develop and be reduced 
to certain minimum requirements as experience dictates. At 
present there' is no published manual of procedure, and 
minimum essentials must be evolved. 
17 
PHYSICAL SCIENCE 




1. Definition of science 
2. The purposes of science 
3. The values of science 
a. To mankind 
b, To the individual 
4. Some of the branches, or divisions, of science 
5. Relations of the various branches of science 
6. The "scientific method" 
a. AB a method of mental procedure 
b. As a method of physical procedure 
7. Steps in the scientific (experimental) method 
a. Recognition and statement of the problem 
b. Collection of data and materials 
c. Procedure 
d. Observation and recording of results 
e. Conclusion or summary based on observation 
f. (Practical application, if any) , 
8. Attitudes of a scientist 
Wood and Carpenter 
REFERENCES 
Unit l 




To many students, and to the public at large, "science" 
has a distinct connotation of the lJ1'1Sterious •. of fUming 
flasks, of test tubes with territ'y'ing contents, and the 
machinations of mental giants peering forth from behind large 
spectacles. or, a "scientist" may merely be one who deals 
in materials of magical capacity or one who designates any 
unknown substance as a "chemical"·-and lets it go at that. 
Therefore, the term "science" and the activities of scientists 
in general must be clearly defined and stripped of any false 
impressions which may be in the mind of the beginning student 
in the scientific field. Superstition and the atmosphere of 
M1Stery must be dispelled, and general concepts brought 
sharply down to earth. 
This task accomplished, the first thing a student asks 
is what good is science? What are its purposes, values, and 
uses? How does it work? The partial answer to some of those 
questions is largel7 the intent of the first unit. Entrance 
into a new field of study is something of a mental shock, 
' ' 
and students need a few days to get their bearings; to get 
acquainted with the teacher and their fellow students in the 
class. During the discussion of some of the generalities 
and. attitudes this primary adjustment is hoped for. A 
---·----~~--· 
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student also wants to know what "all these -ologies" mean. 
An attempt to answer his question aecounts for the inclusion 
of the branches of science and their relation to each other. 
Since the awareness and practice of the scientific method 
is of fundamental importance, this concept should be introduced 
as soon as possible. Comments have been made frequently con-
cerning the scientific method as a "method of mental procedure", 
which is held to be basic, and one of the most lasting and 
usefUl elements gained from the study of any science. If 
the procedures and practices of a course in science do not 
affect the mental habits, mental procedures, and attitudes 
of the individual, then the work has failed in one of its 
main purposes; namely, to become operative in the life of the 
individual involved. That actual material studied may fade 
into a dim memory is conceded, but it is hoped that the 
mental habits and attitudes acquired will become a part of 
each individual in his daily life of thinking and acting. 
The attitudes of a scientist may be discussed at this 
point; but, of course, only the practices of the student and 
the teacher and contact with other scientists through their 
works can produce genuine attitudes as a vital factor in the 





Fall Semester Teacher: A. w. Everett 
Unit 2 
PHYSICAL ~ASUREMENT 
1. The value of measurements 
2. Common measurements in daily life 
3. Instruments of measurement 
4. Units of measurement (see references for tables) 
a. The English system 
b. The metric system 
Black and Davis 
Brownlee, et al. 
Caldwell and Curtis 
Millikan and Gale 
Powers, et al. 
REFERENCES 
Unit 2 
PP• 7, 166, 203-4, 208, 380-2 
p. 753 
P• 119 




One of the commonest desires of the student of high 
school age is to "get his hands on things". As one expert on 
adolescents bas stated: "It is the age when they cease to ape 
and start to monkey"J Also, in the study of physical science 
particularly, it is necessary to t~ve certain tools of opera-
tion. The first of these is a certain knowledge of the 
instruments and units of exact me~surement in common usage in 
the scientific world. Very few students have any extensive idea 
of either instruments or units of measurement. The use of the 
metric system is, in the mind of a student largely limited 
to more of an i~age of a world appearing on the programs of 
collegiate track and field meets than of an actual distance. 
Further, from the point of view of purely physical 
operation ~f the class during the early days of the school yea~ 
measurement is a subject which lends itself to flexibility 
and does not require any degree of group operation or continuous 
or sustained thought, as is the case in the attainment of 
mastery of some major concept. Also, it is a healthy thing to 
be able to give the beginning student something to do at which -
he can attain a feeling of success and progress early in the 
period of his contact with things scientific. Actual 
measurement helps arouse interest and curiosity and a forward-
looking attitude. 
22 
The time required for units 1 and 2 is approximately 
two weeks, including the week or registration. All classes 
meet for a period or one hour each school day. 
23 
PHYSICAL SCmNCE 
. Fall Semester Teacher~ A. W. Everett 
Unit 3 
MATTER 
1. De~inition o~ matter 









a. What does 






The Fahrenheit scale 
The Centigrade scale 
The Absolute (Kelvin) 
a. De~inition 
b. Units o~ measurement 





(2) The British Thermal Unit (B.T.U.) 
6. Properties of Matter 
a. Physical properties 
b. Chemical properties 




d. Homogeneity and non-homogeneity 
8. Physical changes 













Brownlee, et al. 
Caldwell and Curtis 
REFERENCES 
Unit 3 
PP• 3, 271 
pp. 168-170 
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Powers, et al. PP• 613, 618, 622, 627, 
Watkins and Bedell pp. 19, 20, 25, 26, 85, 
















The study of matter marks the beglnning of' the real 
bOdy of the outline. As has been said earlier, this is a 
study of' physical science, and the attempt is made to hold 
to that basic theme rather consistently. 
\ 
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There are a remarkable nu.:mber of things to learn about 
matter. First of' all, students must learn its definition, 
then its properties, states, its physical and chemical 
changes. These subjects are considered first because they 
are basic and have application throughout the course. An 
attempt is made to include the major concepts concerning 
matter together with a few of the causes of common changes 
in the states and general behavior of matter which are 
en~ountered frequently in everyday life. This accounts for 
the inclusion of the subjects of heat and temperature and 
their effect on matter, which appear later in the outline. 
The general properties of matter are of particular 
importance ·and usefUlness. Mass, or the fact that matter 
takes up space, and density, which indicates that some matter 
takes up more space than others, are frequently of use in 
dealing with common things and events. For instance, con-
sider the qnestion: What shall be the dimensions of a hayrack? 
' ' ' 
The question immediately arises: Is it loose hay, or is it 
baled hayt The density of the respective materials determines 




However, let it be said immediately that a purely 
practical, outward, and material approach is not the final 
objective of the study of such a down-to-earth subject as 
matter. Does not an understanding of the fact that matter is 
capable of sucb diversity of state and use and behavior have 
a definite cultural and aesthetic value to every individual 
capable of such comprehensions and implications? Perhaps it 
is justifiable to bring up such old saws as "A little 
knowledge is a dangerous thing," or "Any fool can ask a questicn, 
but it takes a wise man to answer it." The point here is 
simply this: many students will see nothing in the study of 
matter besides a series ot :facts and a grade at the end of 
the semester, BUT to many this study will open up a new life 
of thought, interest, and appreciation which will be a source 
of satisfaction and inspiration for the rest of their lives. 
They will have a better chance of being more interested 
and interesting individuals as a result of present e%periences. 
Finally, to get back to the subject :from a purely 
academic standpoint, it is deemed necessary to learn the facts 
included in unit 3 in order to progress with other subjects 
subsequently considered. 





Fall Semester Teacher: A. w. Everett 
Unit 4 
ASTRONOMY 
1. The speed of light 
a. Method of determination 
(1) Astronomical 
(2) By rotating mirrors 
2. The "light year" 
3. The solar system 
a. The sun 
b. Planets 





s. The "Universe" 
6. The earth and other planets 
a. Theories of formation 
(l) Jeans' hypothesis 
( 2) The nebular hypothesis 
(3) The planetary hypothesis 
7. Common phenomena; Cause of: 




8. Sun spots 
a. Nature 
b. Effects 





b. Recent developments 
I~ 
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ll. The 8Un as our source of energy 
a. Relation of the sun to life 




Brownlee, et al. Ch. 7 
Caldwell and Curtis PP• 261-322 
Carroll, F. B. Ch. 61 1 P• 648 
Powers, et al. PP• 285, 345 
Trafton and Smith PP• 344, Ch. 10 
Watkins and Bedell PP• 366-70, Ch. 7 
Wood and Carpenter PP• 285, 495-8, 523-38 - - - ---
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Unit 4 
After matter has been considered in its basic aspects, 
a very important question immediately arises. Shall 'the 
further study of matter be directed at the smallest things in 
the world, or should attention be directed toward the largest 
things in the universe which constitute matter? As the 
outline obviously indicatesj it was decided to make the 
latter approach. 
Aetrono~ is to be considered fi~st for several reasons. 
Astronomy is an inspiring subject; it appeals to the imagina-
tion as well as to the sense of reality. ~e material is very 
obvious to the sense, and of practical use, too. A study 
of astronomy satisfies the curiosity, particularly that Which 
deals with some very common daily experiences such as the 
cause of day and night, the tides, seasons, and eclipses. 
AstrOnomy is probably one of the oldest subjects of scientific 
study~ if not the oldest. It is interesting in its detail 
and breath-taking in its scope and implications; it truly 
a cultural, as well as a scientific subject, and a very 
~ practical one as well. It is an excellent point of departure 
l,~. 
for the beginner who is about to get his first glimpse and 
experiences in the realm of science. 
The reason. for studying the speed of light might be 
'!: questioned. The answer is that the distance which light 
~ . 




travels in a year may.be said to be the astronomer's 
"yardstick"• This study of the speed of light also helps in 
the matter of practical visualization. 
The other divisions of subject matter follow in quite 
logical fashion as far as the tenth item: Telescopes. 
Students invariably ask.the question in this ·and other matters: 
How do they know all these things? A slight knowledge of the 
construction and operation of telescopes is not only of 
interest as a subject in itself, but it seems to enliven 
the students' appreciation of the whole subject and in some 
eases removes the last ve~tige of downright incredulity! And 
who can blame them for being incredulous? 
In the f1nal section of this unit, an attempt is made 
to emphasize some genuine values of appreciation and culture. 
It is emphasized that the sun is the source of the energy 
in all life and practically all motion that goes on on the 
face of the earth. 
Further, it is considered desirable to dispel many of 
the fantastic and purely illusory notions concerning life on 
the neighboring planets and some of the other fancies gathered 
from folklore a.nd funny-papersl 
This unit will occupy the ordinary class for some two 
or three weeks. 
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Unit 5 
METEOROLOGY 
1 •. Weather 
2. Climate 
3. The seasons 
a. Caus~s 
b. Indications 
c. Temperature variations 
d. Effects on living things 
•• Weather phenomena and their causes a. Fog i. Lightn1.ng 
b. Rain j. Thunder 
c. Hail k. Cyclone 
d. Sleet l. Tornado 
e. Snow m. Hurricane 
f. Dew n. Monsoon 
g. Frost o. Typhoon 
h. Clouds p. Water-spout 
5. Weather observation, measurement, prediction 
a. Wind 
(l) Vane 
( 2 ) Anemometer 
b. Temperature 
(l) Dry bulb thermometer 
(2) Wet bulb thermometer 
c. Humidity 
(1) Relative humidity 
(2) Dew point 
d•~ Atmospheric pressure 
(1) Barometer 
(a) . Kinds 
(b) Units used 
(c) Uses 
(2) Relation to elevation 
a. Weather maps 
a. Basis ofinformation (see "5" above) 









e. Mental attitudes 
Caldwell and Curtis 
Trafton and Smith 
Watkins and Bedell 
Wood and Carpenter 
REFERENCES 
Unit 5 
Ch. 13, 14 
Ch. 3 
Ch. 1, 2 




Not only is the study of meteorology one of universal 
interest and conversation, but it is rapidly coming out of the 
state inferred by Mark Twain when he said that everyone 
talked about the weather but no one did anything about it. 
Since aviation and agriculture have become vocations requiring 
expert scientific knowledge, the matter of the weather has 
been the object of ever increasi~ attention and detailed 
study. Meteorology has really become a common vocational 
possibility for those scientific inclinations and abilities. 
Also, it is perfectly amazing to discover how few people 
have the slightest notion as to the cause of common everyday 
weather phenomenon. Many high school students do not know 
the difference between a thermometer and a barometer, and 
the word anemometer is likely to mean the name of the weather-
man's cat in a San Francisco newspaperl Weather maps are a 
complete mystery. 
Nor are cultural implications lacking in the study of 
the weather. These are dealt with in the last item of the 
unit. Few of us stop to consider the importance of weather 
and climate with relation to our clothing, food, diseases, 
and commerce, and, least of all, our mental attitudes. The 
latter has the most far-reaching implications. Consider the 
wars of the past and present. Did not the majority of them 
34 
originate in the countries having the moat gloomy, severe, 
and physically exacting climates? What people of the world 
are the most agressive and belligerant in a serious way? 
Compare the music of peopl~ of the re~ions of sunny skies and 
mild winters with those where the winters are long and severe 
and the skies are' gloomy and overcast much of the time. Why 
is the "freedom of the seas" the cause of the turmoil abroad 
in the world today? Is it not that the people of one 
latitude, one climate, which is the average of the weather, 
are incapable of supplying all their needs. Would it not take 
some of the wrath from the agreaaion of warring nation:J if all 
could realize some of these simple thing~? PertJ.apa thia is 
oarryin~ the matter too far, but i.s it not worth a thought? 













t PHYSICAL SCIENCE 
4 
<i Fall Semester Teacher: A. w. Everett 
>1 
··i Unit 6 
l 
i . r. ;I 
.<:) MATTER AND ELECTRICITY 
·~; 
1. Evidence of electricity in matter 
a. Static electr:f.city 
(1) Wool rubbed on ebony - negative 
electricity 
(2) Silk rubbed on glass - positive 
electricity 
(3) Law of positive and negative charges 
b. Current electricity 
c. Radium emanations 
(1) Alpha particles 
(2) Beta particles 
(3) Gamma rays 
2. The "electron" and "atomic" theories 
a. The value of theories 
b. The use of the imagination 





(5) The nucleus and~revolving electrons 
(6) Electrical neutrality of atoms 
d. Molecules 
(1) Structure 
(2) Electrical neutrality 
3. Elements 
a. Number 
b. Frequency of occurrence 
4. Compounds 
5. S,mbols and formulas 
a. Definition and examples 
b. Meaning of symbols and formulas 
6. · Ions and valence 
a. Radicals 
b. Relation to formulas 
. ,:· ,, . ,' 
7• Equation writing - (optional) 
Black and Davis 
'7 
Brownlee, et al. 
Brauer 
Watkins and Bedell 




ch. 4, 5, 6, 9, 10, 13, 17, 40 
ch. 5, ll, 21 
PP• 253-4 





The topic, Matter and Electricity, marks a turning point 
in the study of matter. Up to this point matter has been 
considered in some of its larger and more general aspects. 
But, what is matter, really? Of what are its particles com-
posed? Is one form of matter different from another, or is 
there some common denominator? 
The belief that all matter is essentially the aame, that 
it is indeed composed of "particles" of electricitr or a form 
of energy, is one of the most astounding concepts of modern 
science. A study of the atomic theory is essential as a 
'_!,~ 
~J foundation toward even a rudimentary understanding of many 
:'1 
. :~· of the basic concepts regarding the nature of matter and many 
·'1 J related ideas. Any deep penetration into this subject is, 
~·t . 
;>} 
;i} of course, impossible in such a short tim.e, but an introduction 
~J to this i1nportant sec.ti.On Qf science is deemed desirable • 
. 'l Scientific investigation is going forward so rapidly that it 
:;:1 
\~ is difficult to keep pace. Knowledge of the atom, which was 
·1 thought to be the last unit as a building block of the 
lfi 
·~ universe, has multiplied many times in the last twenty years. 
'j The .pathway forward is being literally blasted out of the 
::~ 






The last item of this unit is probably 111 advised. It 
is beyond the average student, but may be worthy of retention 
in case an exceptional class is encountered. Otherwise it 
should be omitted. 
Two or three weeks may easily be spent on this unit. 
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i 




1. Chemical change 
2. Physical change e.nd m!xturee 
3. Energy 
a. Kinds of energy 
b. Forms of energy 
c. Law of conservation of energy 
4. Chemical change and energy 
5. Chemical ·change expressed by equations 
s.· Types of chemical reactions 
a. Direct combin•tion 
b. Decomposition 
c. Single substitution 
d. Double substitution 






Bla.ck and Davis Ch. 11, 12 
Brownlee, et al. Ch. 2, 17 
Brauer Ch. 36 
Watkins and Bedell PP• 280 ... 2, Ch. 14 




A surprisingly large number of people do not know the 
difference between a physical and a chemical change. The 
main purpose of this unit is to clarify and·set forth this 
idea. its importance can hardly- be overestimated. Every-
part of life involves chemical change. Our very existence 
40 
and the fact that we live from moment to moment is dependent 
on a multitude of chemical changes. Even our emotions can 
be traced to chemical reactions. When our chemical balance 
is upset, we are sick. If the chemical processes of our 
body vary or stop in any important place in the body, we are 
liable to die. Every breath we take involves a chemical 
change. Is it not important that a moderate understanding 
and appreciation of this important aspect of life ·be 
developed? 
A weEkor a little more is adequate for this unit and 
may very well be treated continuously with the preceding or 
the following unit. 










Fall Semester Teacher: A. w. Everett 
Unit 8 
IMPORTANT ELEMENTS AND REACTIONS 
1. The most common metals 
2. Oxygen and oxidation 
a. Methods of' preparing oxy-gen 
{1) Electrolysis of water 
(2) Decomposition of mercuric oxide 
(3) Decomposition of potassium chlorate 
b. Oxidation of': sulfUr, iron, phosphorous, 
hydrogen, carbon 
3. Hydrogen and reduction 
4. 
a. Methods of preparing hydrogen 
{l) Electrolysis of hydrogen 
(2) Replacement f~om acids 
b. Reduction of copper oxide 













5. Nitrogen and the atmosphere 
a. Methods of preparing nitrogen 
( 1) From the atmosphere 
(2) From liquid air 
b. Properties of nitrogen 
c. Important compounds of mitrogen; fixation 
d. Composition of the atmosphere 
6. 
7. 
Carbon and some of its compounds 
a. Forms and properties of carbon 
b. Oxides of carbon 
c. Hydrocarbons; fuels 
d. Carbohydrates 





















The oxygen-carbon dioxide cycle 
The nitrogen cycle 













Brownlee, et a1.- Ch. 2, 12, 16 1 20-21, 24-25 
Wood and Carpenter 
Brauer 
PP• 113, 221, 228 1 258 1 319, 412, 
452, 458, 672, 678, 682, 689-90 
'721, 724-30 
pp. 142-53, 157-60, 164-72, 584, 
588, 602, 656-9 
Topic 18 
Ch. 2 
'• '~ . 
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Unit 8 
Important Elements and Reactions 
To deal with such a broad topic such as this in the 
space of a few weeks is obviously an rumbitious undertaking. 
However, the subject has been reduced to six major topics 
or types which ar-e most likely to appear in daily lite or 
in industries with which the individual will probably meet 
in casual experience. It is also desirable to give the student 
some knowledge of the commonest elements and reactions dealt 
with in elementary chemistry and thereby to give him a slight 
insight into the type of study which he is likely to en-
counter if he decides to delve further into chemistry, or 
actually to enroll in a chemistry course. In other words, here 
is an exploratory opportunity as well as a potentially terminal 
experience. 
Also, most of the first six topics in this unit deal with 
matters which are more or less of common knowledge among 
informed people and are not considered beyond the ability of 
the good student to include in his normal vocabulary, or to 
hold in his mind as a genuine cultural asset. 
It is difficult to maintain interest and enthusiasm during 
the establishment of background material, and this is no 
exception. Therefore, this series of subjects should be 







the common experience of the individual if interest is to 
be maintained. The old question, "What good is all this?", 
1s often in the mind of the student, and the teacher must 
take cognizance of this fact. This condition also accounts 
for the incl~sion of the seventh section of this unit: 
Chemical Reactions Related to Everyday Life,. Here interest 
noticeably accelerates, fortunatelr• The student gets a 
pleasant sense of accomplishment, and a feeling that all of 
the preliminary work has not been in vain. 
A month or more may profitably be spent on this unit, 









. . ,~ 
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Unit 9 
CHEMICAL CALCULATIONS 
1. The use of direct and inverse proportion 
2. Boyle's and Charle's Le.wst "General gas law" 
3.. Calculations from chemical equations 
Brownlee, et al. 
REFERENCES 
Unit 9 
Ch. 13, 41 
Unit 9 
Chemical Calculations 
This unit stands a good chance of being ruled out of 
the outline entirely. It was originally included with the 
purpose of giving opportunity for those students with 
46 
definite mathematical ability. Howev·er, if this ability is 
present, it is usually carefully concealed, nor could it be 
classed as an item of evident ambitionl The justification 
tor this unit is to interest and develop an exceptional and 
i 
mathematically-minded student who sometimes makes his 
appearance. Such students should be adequately provided 
for, rare as they may be. 
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Unit 10 
CHEMISTRY AND BIOLOGY 
1. Living and non-living things 
a. Organic and inorganic matter 
b. Wnere is the borderline between plants adn 
animals? . 
c. Apparent and real life . 
(1) Sulfur in carbon di-sulfide 
(2) The "chemical garden" 
(3) Colloidal particles: "Brownian 
movement" 
(4) Living cells 
2. Chemical change and the life processes 
a. Photosynthesis 
(1) The source of energy 
(2) The raw materials 
(3) What chemical change takes place? 
(4) Products and by-products 
b. Metabolism 
c. Digestion 
{1) In the mouth 
(2) In the stomach 
(3) In the small intest~ne 
{4) Final result of'digestion 
d. Respiration 
{1) Chemical changes involved 
{2) Relation to atmospheric pressure 
3. The heat and the circulation of the blood 
a. Structure of the heart 
b. The path followed by the blood 
c. Relation to digestion and nutrition 




Caldwell and Cu~s 




pp. 692, 714, 738, 757-8 
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Unit 10 
It is impossible to escape the relationship between 
.chemistry and biology even though the purely physical approach 
is strictly maintained. Nor is any attempt made to be at 
all conclusive in the treatment of the chemical aspects of 
biology. Nevertheless there are a few items o! major 
significance which are not beyond the comprehension of students 
with a limited background. 
The process of photosynthesis involves a chemical change 
which is undoubtedly the most important and fUndamental. It 
is probably the oldest, that takes place on the face of this 
earth. Without photosynthesis all life would cease. And, 
closely associated with it is the chemistry of metabolism. 
If the experience of the student in the realm of science is 
to be limited, is it not desirable to select such fundamental 
chemical changes as subjects to be included in that limited 
experience? This premise accounts for the selection of the 
chemistry of these processes together with those of digestion 
and respiration as the most important and far reaching in the 
experience of the average individual, and they therefore are :most; 
worthy of his attention in the limited time at his disposal. 
The remaining topics were chosen for more practical 
reasons, especially to maintain the sense of reality lest the 
more cultural and subtle subjects be over-emphasized and practi-
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Unit 11 







The position of the human body in the animal scale 
Composition of the bod7 
Structure - from atom to organism 
Chemical aspects 
Functions 
Habits of care and regulation 
a. Food, rest, exercise, sanitation, fresh air, ete • 
7. Diet 
a. The balanced diet 
b. Food fads 
c. Vitamins 
(1) Vitamins A to G 
(2) Value of each vitamin 
d. Effect of irregularity, worry, etc. 
a. Teeth 
a. Care of the teeth 
(l) Sanitation 
(2) Diet. 
b. Relations to health 
9. Pests and par1sites as related to health 
a. Rodents c. Parisites 
b. Insects d. Micro-organisms 
10. Conmon diseases: colds, typhoid fever, infections, etc. 
11. First aid 
a. Bleeding e. Broken bones 
b. Shock f. Poisons.and antidotes 
c. Fainting g. Burns 
d. Drowning h. Auto accidents 
' 
\' 








a. Pituitary d. Adrenal 
b. Thyroid e. Pancreas 
t. Gonads c. Thymus 
Baker and Mills 
Burlingame 
Caldwell and Curtis 
Watkins and Bedell 







pp. 161-3, 270, 607, 626, 649, 





The Human Body 
This unit is purposefully practical. Nothing could be 
more necessary to the individual than an acquaintance with 
the body and some of the elementary facts of its construction 
and care. Unfortunately, ignorance of some very elementary 
truths enable unscrupulous advertisers to taka advantage of 
the average person in a manner which is. shameful and very 
unnecessary. This is particularly true in the case of the 
matter of vitamins. Radio advertisement is overburdened with 
loud and impressive-sounding admonitions concerning the vital 
importance of vitamins that can be so advantageously obtained 
by the mere purchase of some otherwise useless pill whose 
only potency is the increase of· money in the pocket of the 
producer. Such practices are possible only because of wide-
spread ignorance and should be fought with every power of the 
agencies of enlightenment. 
Many of the subjects here outlined may seem most 
ordinary, but popular ignorance on such subjects is truly 
amazing. Even if many of these subjects are vaguely familiar 
they will bear much emphasis, for the benefit of many of the 
so-called well-informed people. The resistance t6 learning 
is far from being limited to the ignorantl 
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Unit 12 
MACHINES 
1. Energ7 and _, rk 
a. Relation to all forms of enerS7 
b. Units o£ work 
2. Simple machines 
a. The "law of machim su 
(l) Input and output 
(2) The machine equation 
(3) Mechanical advantage 
b. Levers 
(l) Classes: .first, second, and third; 
the fulcrum 
(2) Mechanical advantage 
c. Wheel and axle 
(l) Rollers 
(2) Pulleys 
(3) P.ulleys and belts 
(4) Gears 
(5) Speed and power ratios 
(6) ·Mechahilcal advantage 
d. Inclined plane, 
(l) Examples 
(2) Mechanical advantage 
3. Complex machines 
(l) Examples and general discussion 
4. Engines 
a. Steam engines 
(l) Histo17 
( 2) Types: single and dOUble expansion, 
turbines 
b. Internal combustion 
(l) Single cylinder 
(2) Multi-cylinder 
(a) In-line 






b. Horse power 
Black and Davis 
Caldwell and Curtis 
Trafton and Smith 
Watkins and Bedell 
Wood and Carpenter 
REFERENCES 
Unit 12 
Ch. 2 1 25 1 pp. 48, 263 
Ch. 9, P• 141 
Unit 5 
Ch. 3· 




.. ~ ,, 
Unit 12 
Machines 
It is at this point that considerable difficulty, 
partiaularly with the girls of the class, is likely to be 
encountered. This is tru.e because a certain amount of 
54 
ari thm.etical treatment is necessary and a few .fu.nda.,·nentally 
mathematical concepts are inevitably involved. With a 
reasonable amount of skill~l treatment and the avoidance of 
complicated examples, it is possible to obtain a remarkable 
amount of enthusiasm and to give even the student with little 
mathematical inclination and ability an experience which is 
genuinely satisfactory and pleasant. 
Again, the subjects chosen here are or the most 
elementary and fundamental sort. We live in a mechanical 
age, and a knowledge of these fundamentals is of increasing 
importance and practicality. Even a casual knowledge of a 
few of the elements of machines will save the average citizen 
actual dollars and cents in the course of everyday buying. 
Probably the most important and significant subject in 
this unit is that of input and output. Should a person buy 
a larger car? What does it weigh? Does he realize that 
extra weight will. require more gasoline to move over the 
highway although the actual result of transportation will be 
the same? Does he realize that a large car will cost more 
money? These ~are practical questions. 
.r 
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Although the law of input and output is ordinarilly 
taken as a pUrely mechanical matter, it also have very real 
mental and moral values and implications. It is an ancient 
admonition to the laggard youth that he will get out of a 
thing just what he puts into it. "You don't get something 
for nothing" is another ancient warning. And, let this law 
be considered from a psychological standpoint. It would be 
a great help to a youth of average ability if.he could be 
made to realize that even learning can be purely a matter 
of cause and effect, of input and output being equal. A 
realization of this truth is potentially a factor for 
bolstering self-confidence and a promise of nature upon which 
he can rely in momenta of discouragement and heart-breaking 
fatigue. Such a cone ept is of moral value and of use in 
genuine character building. Have not these values of so-
{ called physical and material studies been· overlooked to a 
very large extent? Is it unscientific to reveal these values 
to the student of science instead of leaving them to his own 
1nsiSht and intuition? Is this not a sadly-neglected mtter 
in the teaching of science? 
Time does not allow a really adequate treatment of this 
subject of mechanics; only a skeleton outline is included in 
this unit~ Three or four weeks may easily be spent on the 
topics included. 
~· ,, 
l ' . 
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HEAT 
Unit 13 
1. Heat as a form of energy 
2. Heat ar~ temperature - review Unit 3 and 5 
a. Body comfort and heat 
b. Temperature · 
c. Relative humidity 




d. Importance in daily life 
4. The effects of heat 
a. Effects on living things 
b. Effect on molecular activity 
c. Effects on the three states of matter 
5. Heat and its relation to life and industry 
REFERENCES 
Unit 13 
Black and Davis Ch. 12, 13, 14 
PP• 237-69 Wood and Carpenter 
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Unit 13 
The treatment of this unit is rather general and 
intended to c oordim te and summarize information previously 
dealt with. Heat, as a major form of energr, is of primary 
importance and must of necessity intersperse and permeate 
many other divisions of subject matter in physical science. 
The social and economic importance of .heat is often 
neglected or overlooked entirely. Heat is one of the major 
f~ora of life; in fact, it is a life necessity. These 




Many of the effects of heat involve mathematical treat• 
ment; it is due to a desire to avoid much of the mathematics 
Which are of very little use to the average man that these 
phases of the subject are omdtted. Perhaps this omission 
is not wise; the treatment of this material is subject to 
immediate revision to determine possible improvements. HowevEr, 
that statement might be applied to the enti~e outline; it 
must be applied if progress is to be achieved and crystaliza-
i · tion avoidedl 
A week or more may easily be required to give this 
subject even rudimentary treatment. 
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Unit 14 
ELECTRICITY 
1. Electricity and matter (review Unit 6) 
2. Methods of producing electricity 
a. Static electricity (Unit 6) 
(1) ·Lightning and thunder 
b. 







Direct and alternating currents 
Chemical sources 
(a) Wet cell (see Unit 6) 
(b) Storage cell; structure 
and operation 
(c) D17 cell; structure and 
operation 
Mechanical method 




b. Uses: cranes, magnets, latches, buzzers, etc. 
4. Electric motors 
5. 
a. Construction 
b. Relation to generators and electr-omagnets 
Electrical measurement; 
a. The volt 
b. The ampere 
c. The watt 
units 
d. The ohm 
e. Meters 





c. Relation to volts and amperes 
'' 
\ 
7. Electricity in the home 
a. Fuse$ 
b. Short circuits 
c. Telephone and telegraph 
d. Line loads; how to estimate 
e. Hazards; rules for safety 
f. Radio · 
Black and Davis 
Wood and Carpenter 
REFERENCES 
Unit 14 












There is no question concerning the inclusion of the 
subject of electricity in any science course of a general 
nature. Unfortunately, many people regard electricity as 
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a deep and dark mysterr and capable of being understood by 
experts only. This conception is far from the case, and now 
is high time for the schools to make some of the simple 
fundwmentals ot electricity evident to the public at large. 
The chief barriers to being informed on the subject are 
common inertia and lack of mental courage. A very limited 
and reasonable amount of application will enable any pepson 
of normal and average intelligence to understand many of the 
common concepts and laws concerning electricity. With this 
belief in mind the subjects for study under this unit were 
set forth. 
Many regard the elect~ic generator as a very complicated 
piece of machinery and electrical wizardry. The latter may 
be true but chiefly by reason of its simplicity in principle. 
The actual process by which electricity is produced in the 
common flashlight battery is far more complicated; however 
few know this fact. The chemical process of the ordinary 
battery is far more complicated chemically than the opera-
tion of the generator in a mechanical sense. 
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The operation of electric motors is also considered 
as very ~sterious or merely the matter of pressing a buttonl 
As a matter of fact, anyone who can grasp the idea of 
generators is equally capable of understanding electric motors. 
The simple truth is this: In electric generators motion, a 
magnet, and a wire produce electric current; in motors 
electricity, a magnet, and a wire produce motion. Even an 
elementary analysis will reveal that only two factors vary 
and that the total fa~tors involved are the samel Now is the 
time to dispel much of the mystery and downright voo-doo 
attitude toward electricity, and to approach the subject with 
a little plain common sense. 
Also; electromagnets involve only three simple factors--
electric current, a wire, and a bar of iron. Understanding 
this, the action of transformers is immediately apparent when 
properly associated by a skillful teacher• 
The subject of electrical measurement is not so simple. 
However, it .ts possible to give the average student some very 
practical knowledge of the subject by the use of analogies 
with Which he is already familiar. It is also possible to 
teach the student to check on his own electric bill, and 
that is something w1 th which he will probably have to deal 
the reat of his lifel 
Finally, there are a few common rules and facts con-
cerning the use of electricity in the home which, if observed, 
:•.! 
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would save many lives and countless dollars in property 
loss every year. 
~t is not intended here to go into detailed account of 
all the values of the individual subjects in this outline. 
However, there is probably more stupidity and outright 
resistance to learn in the matter of electricity in the 
home than in many other fields. A tuse is a simple thing 
and a safety valve against fire and disaster, yet people 
replace them with pennies with a nonchalance which even they 
could not muster in t,ring down the safety valve of a boiler 
which might explode and blow the house to bits. Yet this is 
exactly what ~a .jon e by putting pennies in fuse-boxes. 
Fortunately, legislation has made many of the electric 
hazards due to house construction a matter of mandatory con-
trol. Many hazards formerly extant in the home have been 
removed, such as switches over sinks and hear the bathtubs. 
Education may remove more of these hazards in the home and 
make electricity more completely the servant of the average 
citizen. 
Three weeks may easily be spent on this topic. 
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PHYSICAL SCIENCE 




a. The 11 ether" 
b. Speed o£ transmission (Unit 4) 




d. Light and color 
e. x-rays 
f. · Gamma raya 
g. Cosmic rays 
3. Cause of variation 
a.. Wave :tength 
b. Frequency 
4. Uses of ether waves 
a. Communication 
b. Transfer of energy 
c. Use by doctors 
d. Scientific research 












Ether waves is a subject whose very name is used ad-
visedlyl The term "ether" is definitely a makeshift. It has 
been most eloquently defined as follows: An inadequate term, 
used to designate something about which we know nothingt 
Nevertheless, its manifestations and uses are legion and its 
services have become ind!spensible in the modern world. For 
ether waves are the medium of modern radio, and of the· life-
giving li.ght-energy which comes to us from the sun. Without · 
its energy there would be no life here. And so, "ethern waves 
are eminently worthy of study, thought, and speculation. 
Ether waves are, at present, and will be for many years, 
the object of the most intensive study and research by the 
best minds in the scientific world. Many of the properties 
and behavior of ether waves are 1U1steries,· but mysteries which 
are constantly being revealed, and with each revelation comes 
some new factor to make ordinary life safer, happier, and 
better. They are, therefore, of concern to the average man, 
and he can understand many things about them. With this 
belief in mind someaf the salient facts about ether waves are 
set forth. A casual acquaintance with them will heighten 
one•s appreciation of what modern radio and radio experts have 
done for us. These men are dealing with a phenomenon whose 
,!: 
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very n~ture is not fully understood, and yet they are able 
to bring us all the miracles of talking pictures,.television, 
and rad1o~transmission and reception; even battleships and 
airplanes have been controlled in every detaii by these 
minute surges of energy acting with almost instantaneous 
speed. 
Consideration of this sub j:ect would not be complete, 
nor is the modern outlook of the ordinary student adequate, 
without mention and comprehension of the social implications 
involved in the fact of radio communication. 
Never in the history o1f the world has man been so 
completely in touch with his fellow men as at present. Never 
has a nation been so completely and instantly informed ot 
national and international events as the people of the United 
States of America. As a social force of world-wide signi-
ficance, the importance of this fact ca~ot be overestimated. 
News of events taking place half way around the world can be 
communicated more rapidly than two men can shout the same 
news the length of a city block. What fact in all modern 
life is more fantastically--yes--awe-inspiringly thrilling 
than the fact of radio communicationt 
It is unfortunate that time and the lack of ability 
of many to grasp such complex material do not allow more than 
a week or two for study of this fascinating subject. 
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PHYSICAL SCIENCE 
Spring Semester · Teacher: A. w. Everett 
Unit 16 
LIGHT 
1. Theories of the nature of light 
a. Corpuscular theory 
b. Wave, or "undulatory", theory 
c. Quantum theory 
2. Color 
a. Relation to the wave theory 
b. Color and vision 
c. Pigment~ paint, dye 
3. Refraction of light 
a. Prisms and prismatic effects 
(l) Spectrum analysis 
(2) Rainbows 
b. Lenses 
(l) Concave lenses; uses 
(2) Convex lenses; uses 
(a) Focal point 
(b) Focal length 
c. The human eye 
(l) Parts of the eye 
4. Reflection 
(2) Visual defects of the eye 
(3) Correction of visual defects 
(a} Glasses 
(b) Surgery 
(c) Other treatments 
(4) Care and protection of the eyes 
a. Plane mirrors . 
(l) Virtual images 
(2) Location of images 
b. Concave mirrors 
(1) Virtual images 
(2) Location of .images 
(3} Real images 
(4) Location of images 
c. Convex mirrors 
(l) Virtual images 
(2) Location of images 
5. Photo-chemical effects of light 
a. Photosynthesis (Unit 10) 
b. Photography 
c. Bleaching 
d. Cutaneous effects; "sun tan" 
6. Photo-electric effects of light 
a. The photo-electric cell 
b. Atmospheric ionization 




Black and Davis 
Brownlee, et al. 
Wood and Carpenter 
Ch. 27, 28, PP• 534-7, 540, 542 
Ch. 39, P• 687 







The subject of light is really an extension of the 
study of the ether waves. In fact light is a group of ether 
waves. For many centuries the nature of light has been the 
sub:ject of much speculation and theorization. Three major 
theories have been advanced and accepted in the order herein 
set forth. The sensation of color is merely an aspect of 
light itself. Color is responsible for many of the pleasures 
and for the beauty which affect the life of every human being. 
It is doubtless better to consider color and liglit in that way 
in this course rather than to overemphasize its technological 
aspects. 
The refraction and reflection of light is part and parcel 
W1 th modern living. Its influence ranges from' vision itself, 
to the eye-glasses which make vision possible to the unfortunate, 
and to the beauty of the rainbow suspended in the sky for all 
to see and enjoy. Even vanity, beauty, and other human 
vagaries are aided by the reflection of light, and the 
illusion and trickery of the entertainer or the charlatan is 
often possible by the same phenomenonl 
. Light, also, is of infinite practicality in photography, 
bleaching, eye correction and in that masterpiece of all 
chemical miracles photosynthesis. 
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More recently has come the development of the photo-
electric cell with all its apparently magical capabilities. 
Even radio waves, the brother of light, are constantly 
affected by the light which is visible to the human eye and 
much which is not visible. 





Spring Semester Teacher: A. W. Everett 
SOUND 




2. The nature of sound 
a. Wave motion in matter 
b. Volume, or loudness, and amplitude 
c. Pitch and wave length 
3. Musical tones and noise 
a. Contrast of wave forms 
b. Quality and overtones 
c. Beats; reinforcement and interference 
d. Discords 
e. Resonance 
4. Types of musical instruments 
a. Stringed instruments 
(l) Sound source 
(2) Reasons for quality 
(3) Pitch control · 
(a) String length, size, 
((b) Tens ion 
. b. Wind instruments 
(l) Sound source 
(2) Pitch control 
(3) Brass instruments 
( 4) Wood-wind instruments 
c. Percussion instruments 
(l) Sound source 
(2) Pitch control 
(3) Examples: drums, cymbals, chimes, etc. 
5. Reflection of sound 
a. Echoes 
b. Focus of sound 
6. The hutrlan ear 
a. Structure 
b. Causes of deafness 
c. Care of the ear 
7. Acoustics 
a. Definition 
b. General discussion 
Black and Davis· 
Wood and Carpenter 
REFERENCES 
Unit 17 





Although left until the last, the subject of sound is 
by no means.of minor importance to the average person. 
Sound is not only a necessity to normal living but a source 
of infinite pleasure and cultural growth. Certain practical 
and purely physical considerations are of primary importance. 
Even though sound is in the final analysis a sensation, or 
reaction in the .brain, its transmission, for-m, and the laws 
which govern it are of a genuine physical nature. Its nature 
is by no means so cloaked in mystery and theory as is the. 
nature of light and radio waves. Its medium can even be 
photographed, and its cause is definitely a physical substance. 
Music is a type of sensation, a source of infinite pleasure, 
and a source of $esthetic value. But, the production of 
musical sounds is a matter of material things involving 
mathematical relationships and the highest mechanical skill. 
The two factors are inseparable from the standpoint of the 
musical artist, and necessary even to the amateur. The 
human ear is a physical organ involved in the physical 
reception of sound, and the understanding and care of the 
ear is of vital importance to everyone. 
Acoustics has rapidly become a science of increasing 
importance and of vocational possibilities. Few people 




when they enjoy the poetry o£ sound made pos~ible in an 
· auditorium or opera house which is acoustically correct. 
Truly, the science o£ sound is o£ practical and aestheticical 
~portance to us all. 





The content of this outline has been quite definitel'J 
indicated up to this point. The sub~ect matter has been 
organized in what is considered a logical and consistent 
sequence. The scope of the material studied has been limited 
onl,- by the time !'actor involved, and might very well be 
extended to double the volume if the time allowed were 
correspondingl7 increased. 
·.m 'he extent of the outline summary has been left to the 
·· judgment of the teacher !'or several reasons. 
Flexibility is of primary importance i!' maximum effect 
is to be obtained. There are no two teachers who will treat 
even a carefull7-outlined 3Ubject in the same manner. If 
the intuition and judgment of the individual teacher is 
prescribed and proscribed, then all the art of teaching has 
been reduced.to pure mechanics, and the teacher may as well 
'be a robot or be supplanted by the sound strip on a motion 
'picture film. These conditions should never occurl A 
teacher is dealing with human personalities and minds, and 
they do not follow an7 rigidl7 defined pattern. It is 
necessary !'or the teacher to adjust himself and the subject 
matter to fit the variations of personality and mental capac-
ities which appear in his classes from year to year. In some 
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ways this may be an argument for teaching from an outline . 
rather that from a text book. A text, that is any one text, 
o~ a fixed routine has a tendency to crystalize both the 
subject and the classroom procedure.· 
For these and many other reasons it is deemed wise to 
leave the summary, at least, entirely in the hands of the 
teacher who has guided the students through the preceding 
year of study. The teacher and the students have had experi• 
ences together, and only that teacher and that class may justly 
decide what they wish to include in a summary of their year's 
work. Let them both cu1minate this period of work, adventure, 
and exploration with a feeling that each has an individual 
contribution to make and a source of personal pleasure 




An outline such as this one should not be attempted 
by a teacher liaO.J.<i>Y'l:g experience; and certainly, it should not 
be attempted by one who is not a teacher. To attempt to set 
down in a.limited outline a body of material for a program 
o£ mini~~ essentials in the physical science field is an 
activity of considerable audacity to anyone not possessed of 
outright conceit.· Therefore, let it be said, that given the 
necessarr courage, the compilant of such an outline should 
be imbued with genuine humility and should have one ideal 
constantly in mind, namely the ultimate welfare of the student. 
It is a genuine responsibility and privilege to be allowed. 
to collect and present a body of knowledge which is bound to 
affect the lives of many present students and future citizens. 
Next, one must constantly. be on the alert to maintain 
balance and lack of bias on any branch of the subject matter 
involved. The fact that the material is largely limited to 
"physical" sMence is confining enough; it is very easy to 
emphasize some one branch of that broad field and to lose 
proper proportion and balance. Now, there is no intention 
of saying that the teacher's freedom of expression and choice 
of emphasis should be curtailed. A teacher's judgment and 
.experience are valuable and even indispensible in this respect. 
However, it is too often true that in the construction or 
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' teaching of a course in science of a general nature that the 
bias or prejudice or collegiate training is so completely 
evident that the general nature and desirable breadth of the 
work is lost, and the course emphasizes biology or chemistry 
or physics as the case may be according to the teacher's 
training. Being a chemistry major, the writer finds it 
difficult to make adequate criticism of this outline in that 
respect. ~owever, this criticism should be made of this plan 
if such a criticism is at all justified. It will be 
gratefUlly accepted and welcomed. It is hoped that the 
experience of teaching general science for over ten years 
has had a leveling effect with regard to emphasis. 
In the third place, during the two years which this 
outline has been'admintstered there is one outstanding re-
action among the students which is very evident; namely, a 
very real enthusiasm in the student's attack upon the work. 
The prospect of studying a variety of the phases of science 
is apparently fascinating. Now this does not mean that some 
are not bored and lack interestr in certain units; complete 
enthusiasm would be too much to hope for. But as a group the 
spirit of study, of inquiry, and general enthusiasm is a 
cheering sight. It makes a teacher wish for a richer 
background, for additional facilities, and for more time and 
ability to supply the needs and desires of the students. Truly, 
teaching under such conditions is a constant inspt~ationl 
--~~-··--------· , 
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Fourth, there are certain corxiitions under which the 
.units classified under biology might well be ruled out. 
However, in.the average school those units are best included. 
If a school has a coordinated plan of science education for 
all students, it is possible that there might be a general 
course which would be 'basically biological. In that case 
both courses might well be taken consecutively and so give the 
. 
student a well-rounded general scientific background. The 
writer favors such a. plan. One high school at San Jose, 
Californ1a, has a similaX" idea in its "Basic Course''. 
Further, it is believed that there is a trend away from the 
specific sciences in high school, and a growth in the more 
general treatment especially in the upper grades. Physical 
science is intended to meet that development; the demand 
for physical science is growing. 
Finally, the fundamental aim and purpose of this or 
any other course must be constantly kept in mind; namely, 
are the needs and capacities of the students for whom it is 
intended being cared for adequately in the light of modern 
times and scientific advancement? This question must be kept 
in mind by the one who constructs the course and determines 
the material therein; it must be kept in mind constantly by 
any teacher who conducts the class and guides the students 
in their learning and thinking. 
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In the last analysis, the test of a course is in its 
. effectiveness and only time can make that revelation. If 
it is of genuine value, it will grow in usefulness and in 
popular1t1; if it continues to find a place in the lives of 
the students, it will endure~· 
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